Objective: To investigate whether a history of disruptive life events (ie, school suspension or expulsion, job termination, hospitalization for mental health, and/or criminal justice involvement) among parents is positively associated with household food insecurity. Design: Structured interviews and self-report surveys. Setting: Households across all 50 states in the US. Participants: Subsample of 6,270 households that participated in the Early Childhood Longitudinal Study-Birth Cohort with valid maternal and paternal data. Main Outcome Measures: Food insecurity was measured when children were aged 9 months (wave 1), 2 years (wave 2), and 4 years (wave 3). Parental history of disruptive life events was measured at wave 1. Analysis: Logistic regression was used to carry out the analyses. Results: Each examined disruptive life event was associated with a significant increase in the odds of persistent household food insecurity (P < .05). The probability of persistent household food insecurity was >6 times as large in households with 1 or both parents reporting the occurrence of each of the disruptive life events, relative to households with none of these parental risk factors. Conclusions and Implications: Practitioners may want to consider parental history of various disruptive life events in their assessment of familial risk of household food insecurity. Future policy efforts might include a cost-benefit estimate analysis of intervening earlier in the food insecurity-disruptive life events nexus to advocate for savings to the taxpayer for prevention services. Moreover, future research could evaluate these practice and policy-driven efforts using quasi-experimental designs.
INTRODUCTION
Food insecurity, or the consistent lack of healthy household foods and the experience of frequent hunger, is an important public health issue. Food insecurity has been linked to a host of harmful outcomes for children and families, including asthma, frequent hospitalizations, obesity, and poor school performance. [1] [2] [3] [4] [5] Across a number of studies, food insecurity has been found to be a harbinger for long-term negative health consequences. In particular, research has revealed that frequent experiences of hunger during childhood increase the risk of poor health status and being diagnosed with a variety of chronic conditions by late adolescence or early adulthood. 6 However, physical health and wellbeing are not the only components of health that are influenced by food insecurity. For instance, research has revealed that children who are raised in food-insecure households manifest more emotional problems, including high levels of anxiety and difficulty coping with stress 2 and even a higher risk of suicide ideation. 7 Furthermore, externalizing symptoms (eg, hyperactivity, inattention) and misconduct (eg, bullying, cheating) are also more common in children who are raised in food-insecure households. [8] [9] [10] One clear antecedent of household food insecurity is chronic poverty. 11 Even so, a number of scholars have begun to examine other household factors that influence food insecurity above and beyond the influence of poverty, such as chronic disease in parents and/or adult household members 12, 13 and maternal sensitivity to children's needs. 2 In short, it appears that factors related to parent-child interactions and, more specifically, the qualities and traits of caregivers may influence the likelihood of food insecurity among children and may increase their likelihood of experiencing chronic hunger. 2 Although it is well established that food-insecure households face a number of challenges, including chronic poverty and physical ailments, a challenge that is frequently overlooked is parental history of disruptive life events. This oversight is important to consider, not only conceptually but also with respect to prevention. A history of disruptive life events among parents has the potential to affect various facets of social functioning and therefore may also have an impact on the household environment. Recent research has suggested that paternal incarceration, a highly disruptive event, is associated with a statistically significant increase in the risk of household food insecurity.
14 It is possible that other disruptive life events, in addition to incarceration, may increase the risk of household food insecurity by disrupting family well-being and healthy functioning. This line of reasoning is consistent with recent research suggesting that adverse life experiences during childhood may also increase the risk of current household food insecurity by affecting school performance, emotional health, and job stability. 15 The current study builds on this line of research and explores whether adverse, disruptive life events during adolescence and adulthood (eg, school suspension or expulsion, criminal justice involvement) also increase the likelihood of household food insecurity and its persistence over time.
Examining disruptive life events as potential risk correlates for persistent household food insecurity has important implications. If a pathway toward a food-insecure household is primarily via parental experiences of disruptive life events, for instance, efforts to reduce the prevalence of household food insecurity may benefit from considerations of broader parental and family experiences of adversity. In short, attempts to address the lack of food may not be sufficient if the household food insecurity is associated with family disruptions that may be occurring as the result of a parent or guardian being, for example, institutionalized from either an arrest or a mental health disorder.
Little research has accrued on these links between parental history of disruptive life events and household food insecurity, particularly studies that include disruptive life events during adolescence or adulthood. The objective of the current study was to better specify the relationship between disruptive life events and food insecurity by examining these associations while controlling for key covariates that might serve to confound the relationship, such as maternal and paternal education, employment, parental involvement, and insecure attachment. The current study considered the possibility that a history of adverse or disruptive life events among parents may constitute a pathway to a food-insecure household. Consequently, the proposed hypothesis was that various disruptive life events (ie, school suspension or expulsion, job termination, institutionalization for mental health, criminal justice involvement) would be associated with a statistically significant increase in the likelihood of household food insecurity.
METHODS

Sampling and Participants
The researchers used data from the Early Childhood Longitudinal StudyBirth Cohort (ECLS-B) in the current study. The ECLS-B is a longitudinal, nationally representative study of 10,688 US children and their caregivers (usually the mother) from birth to early childhood. The ECLS-B researchers used a multistage, stratified sampled approach to obtain the data. To be precise, birth certificates were sampled from the National Center for Health Statistics in the 2001, allowing for coverage of approximately 99% of US births. Although mothers were typically the respondent during the parent interview, 6,270 residential fathers also participated in the study by completing self-report questionnaires concerning their life history, personality, and relationship with the child. Some children and their families were deemed ineligible (eg, if the child died or was adopted before age 9 months, if the mother was aged <15 years at the time of birth). The ECLS-B obtained data from a number of sources, including mothers, fathers, teachers, school administrators, direct assessment, and hospital records. Ultimately the study was intended to assess educational and academic development of children. Notwithstanding, the data were well-suited to the current study, because they include a large number of items tapping food insecurity across multiple waves, in addition to questions about both parents' problem behavior, mental health, and substance abuse history. Data from waves 1, 2, and 3 were included in the current study. 
Measures
The same questions that comprise the core food-security module were used in the current study to identify homes that were food insecure (for a complete list of items, see Supplemental Materials). 16 For further information on the core food security module used in the ECLS-B, see the Guide to Measuring Household Food Security Revised 2000, US Department of Agriculture, Food and Nutrition Service, August, 2000. 16 Following the recognized criterion, 5 households in which at least 3 of the 18 questions were responded to in the affirmative were categorized as food insecure at that particular wave. In addition, households that were categorized as food insecure at multiple waves were assigned a value of 1 on the measure of persistent food insecurity, whereas all other households were assigned a value of 0 on this measure.
Four items from the first wave of data collection were employed to tap into the history of disruptive life events experienced by the parents. These events have the potential to disturb household functioning and have cascading, negative repercussions for children and families. In some cases, these events may also serve as early indicators of impaired social skills or self-regulation deficits in parents (eg, school suspension or expulsion). Both fathers and mothers were asked the following questions at this wave: Which of these, if any, have happened to you in your whole life?
School suspension or expulsion:
Have you ever been suspended or expelled from school? 2. Job termination: Have you ever been fired or laid off from a job because of behavior, attitude, or work performance? 3. Institutionalized for mental health:
Have you ever been in a facility overnight for a psychological or mental health problem? 4. Criminal justice involvement: Have you ever been put in jail, arrested, or convicted of a crime?
Households were assigned a value of 1 on each of these items if either or both parents reported that this had happened to them at some point during their lifetime. Conversely, households in which neither parent had experienced the event were assigned a value of 0. A cumulative measure of disruptive life events (range, 0-4) was also created by summing household scores on these 4 items.
A number of control variables pertaining to the child and his or her household were included in the analysis. First, both maternal and paternal age (in years) and maternal and paternal race (1 ¼ nonwhite) were included in the analysis. 17 In addition, a measure of socioeconomic status was included as a covariate. 17 The measure, which was employed in prior research, 18 is a composite of maternal and paternal education, employment, and occupational prestige. The urbanicity of the household (ie, whether the residence was located in an urban, suburban, or rural area) was also included in the analysis, owing to the potential relevance of urbanicity in the effect of parental characteristics on food insecurity. 19 In addition to these household variables, 2 variables pertaining to the child were included as covariates in the analysis: child sex (male ¼ 1) and child age (in months). 10 Finally, measures of the quality of the parenting and/or parentchild relationship were also employed as control variables in the analysis. The first of these measures was low parental involvement. 20 This measure was composed of 3 items that asked parents how often they read books, told stories, and sang songs to their child during the child's infancy. Response options for each item ranged from 1 (not at all) to 4 (every day). Items were reverse-coded and summed to construct the low parental involvement index (a ¼ .67). Finally, an indicator of attachment security was included in the analysis. 20 At wave 2 of data collection, when children were about aged 2 years, trained, independent raters assessed the level of attachment security between the child and caregiver (usually the mother) during an observation period in their home using the Toddler Attachment Sort-45 evaluation. Children were deemed to be insecurely attached to the extent that they revealed more demanding, angry, and moody behaviors and fewer affectionate, friendly, and cooperative behaviors when interacting with the caregiver.
Analytical Plan
The analyses were carried out in a series of steps. First, univariate statistics were calculated to examine the basic patterns of household food insecurity over time, as well as parental histories of disruptive life events. Next, the unadjusted odds of food insecurity in households in which parents reported a history of disruptive life events were compared with the unadjusted odds of food insecurity in households in which parents did not report a history of disruptive life events. This was conducted for each disruptive life event individually as well as for the cumulative measure of disruptive life events. The odds of food insecurity were calculated at 3 different time points (ie, waves 1, 2, and 3); in addition, the odds of persistent food insecurity (ie, at multiple time points) were calculated. In each case, odds ratios (ORs) were deemed statistically significant when the 95% confidence interval associated with that OR did not include 1.0. Next, the odds of food insecurity (both persistent and at specific time points) were recalculated as a function of parental history of disruptive life events after controlling for the list of these covariates. The odds of food insecurity (both persistent and at specific time points) were also calculated by the number of disruptive life events (range, 1-4, in which 0 was the reference category). Finally, the probability of persistent food insecurity across households was calculated as the number of disruptive life events increased from 0 to 4, and the pattern of results was illustrated in a figure. All analyses were conducted using StataCorp Stata Statistical Software (Release 14, StataCorp LP, College Station, TX, 2015). Because of the inclusion of maternal and paternal data and the use of pairwise deletion, sample sizes ranged from 4,721 to 6,139, depending on the specific variables analyzed.
RESULTS
The researchers calculated univariate statistics for each key variable of interest ( Table 1 ). The means of variables (Tables 2 and 3 ). The upper portions of the tables display the unadjusted ORs, whereas the lower portions display the ORs that were adjusted for potential confounders. The results consistently revealed a statistically significant association between each disruptive life event and household food insecurity. This relationship emerged across all of the examined waves and in the case of persistent food insecurity. To illustrate, the unadjusted odds of persistent household food insecurity increased by 246% with a parental history of school suspension of expulsion, 189% with a parental history of job termination, 349% with a parental history of institutionalization for mental health, and 228% with parental history of criminal justice involvement. Consequently, the odds of persistent food insecurity were predicted to increase by a factor of 13.52 in a household in which all of the disruptive life events were experienced by 1 or both parents, relative to households in which parents experienced none of them. Once covariates were added to the models and the ORs were adjusted for them, the results were substantively identical despite a noteworthy degree of attenuation. For instance, the adjusted odds of persistent household food insecurity (ie, food insecurity across multiple time points) was predicted to increase by 99% when there was a parental history of school suspension or expulsion, 76% for a parental history of job termination, 189% for a parental history of institutionalization for mental health, and 80% for a parental history of criminal justice involvement. The findings indicated that in households in which, between the mother and the father, all of the disruptive life events were experienced, a 593% increase occurred in the adjusted odds of persistent household food insecurity 
DISCUSSION
The findings of the current study suggest that the odds of household food insecurity and its persistence are associated with a parental history of disruptive life events, and that it may be particularly salient when these disruptive life events begin to accumulate. The results were consistent with prior research linking household food insecurity and associated developmental challenges to antecedent adversities 15 as well as components of maternal personality 2 and associated diagnoses of mood or personality disorders. 17 For instance, prior research identified maternal depression, low agreeableness, and high neuroticism as important correlates of household food insecurity. 2, 17 In short, households are more likely to be food insecure when maternal personality traits increase maternal insensitivity to offspring needs, which is consistent with the findings of the current study.
Maternal disorders associated with mental health have been linked to household food insecurity. 21 To be precise, adults reporting a major mood or Figure. Probability of persistent food insecurity, by number of disruptive life events. Probabilities are adjusted for maternal age, paternal age, maternal race, paternal race, socioeconomic status, urbanicity, child sex, child age, low parental involvement, and insecure attachment. Persistent food insecurity indicates food insecurity at multiple waves (ie, households responded in the affirmative to at least 3 of the 18 items in the food security module across multiple waves of data collection. See Supplemental Materials for food security module). Number of disruptive life events indicates count variable of whether parents had ever been: (1) suspended or expelled; (2) fired from a job for poor performance, behavior, or attitude; (3) institutionalized overnight for a mental health or psychological problem; and/or (4) arrested, put in jail, or convicted of a crime.
anxiety disorder (eg, bipolar disorder, mania, panic disorder) were more likely to experience food insecurity. 17 A handful of studies also revealed an association between maternal depressive symptomatology and household food insecurity, 17, 22, 23 particularly among low-socioeconomic status families. 17, 22 Whereas food insecurity is likely associated with the risk of depressive symptomology among mothers and children, 22 research also suggested that maternal depression may precede, and increase the likelihood of, household food insecurity. 17, 22 One study revealed that, after controlling for covariates, maternal depression at baseline was associated with a 50% increase in the odds of food insecurity at followup. 17 Whereas the current study is consistent with these findings, it also builds on this body of work by tapping into maternal/paternal history of specific disruptive life events that are associated with mental health challenges and poorer life chances. Ultimately, these findings highlight the potential for a history of disruptive life events that have implications for parental mental health challenges (eg, criminal justice involvement, institutionalization) to increase the likelihood that household food insecurity occurs and persists over time.
Despite the virtues of the current study, it had limitations. First, the context of household food insecurity and the frequency and persistence of food neglect of children in particular could not be fully examined owing to data limitations. In some cases, household food insecurity may be a function of disadvantageous economic circumstances, parental neglect, or both. Parents with histories of disruptive life events may be different from those who did not experience such events in meaningful ways (eg, they may exhibit more neglectful personalities), which may have important implications for the results of the current study. In addition, there may be reciprocal causation at work between disruptive life events and food insecurity that is difficult to capture without more intensive data collection and complex statistical modeling. It is also known that many of the disruptive life events studied here have a genetic basis, [24] [25] [26] which suggests the possibility of a shared cause that is at least partially genetic and can be elucidated only using behavioral genetic designs. Second, the exact timing of the disruptive life events could not be determined. It is possible that different effects may emerge depending on how temporally proximate the disruptive life event is to the experience of household food insecurity. Third, in cases in which parents had been institutionalized for a mental health problem, definitive psychiatric diagnoses could not be gleaned from the data. Finally, as with other low-prevalence phenomena, reported ORs could have been unstable and possibly inflated.
IMPLICATIONS FOR RESEARCH AND PRACTICE
Continued investigation into specific mental health diagnoses as predictors of household food insecurity is likely a worthwhile endeavor for future research. 21 The current findings point to the potential for a number of disruptive life events to be associated with the persistence of household food insecurity. Addressing food insecurity is of paramount importance in light of the numerous developmental and familial risks that are associated with residing in a food-insecure household. Ultimately, the results of the current study indicate that efforts to prevent household food insecurity and its negative sequelae for children and families might be enhanced by accounting for parental histories of disruptive life events, above and beyond household economic risk. When assessing household risk of food insecurity, practitioners might consider the ways in which various disruptive life events might interfere with parents' ability to maintain a food-secure household over time. Although it may be burdensome to the practitioner, an approach worth exploring is the use of brief screening of disruptive life events that in turn might be linked to existing community mental health services and other cross-sector collaborations. Major life events such as being incarcerated and hospitalization are extremely expensive, and future policy efforts might include a cost-benefit estimate analysis of intervening earlier in the food insecurity-disruptive life events nexus to advocate for savings to the taxpayer for prevention services. Future research could evaluate these practice and policy-driven efforts using quasi-experimental designs that permit some degree of causal inference yet do not require cumbersome experimental trials that are simply not feasible in most settings.
